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Abstract. Nowadays, the management of the air pollution is a very important key for a strong and sustainable 
development process in the areas of Dambovita county and Targoviste city. It is known that in the industrial part 
of Targoviste, two ferrous industrial plants are the main pollutants with powders and one enterprise is 
responsible by the pollution with exhausted gases. Near the city, in Doicesti village, a power coal-based plant is 
the major pollutant with powders and exhausted gases. More than that, the heavy road traffic remains one of the 
most important responsible for the atmospheric pollution.  
Estimating the pollution levels became an important goal for the factors involved in the environmental 
protection. Trying to join this kind of research, the paper presents some results concerning the trends of the air 
pollution level in the industrial area of Targoviste city, proposing also some kind of models. Those models were 
deducted by the regression calculus and linear, polynomial, logarithmic, exponential and power equations were 
used for expressing realistic or non-realistic models. Traditional for the regression calculus, the coefficient of 
determination showed how closely the estimated values for the trend-lines correspond to the analyzed data. 
 
INTRODUCTION 
 
In Romania, in this “transition period”, the way for tackling the problems 
concerning the protection of the environment is closely connected with a major objective: 
to assure a strong and sustainable development of the society. For reaching the mentioned 
objective, some principles and strategies have to be taken into consideration: taking 
decisions with precautions, preventing the ecological risks, conserving the bio-diversity 
etc (http://www.apmdambovita.ro). 
In the areas of Dambovita county and Targoviste city, there are some environment 
problems which derived from: lack of the ecological storehouses for danger wastes; road 
traffic; lack of equipment with the role of controlling the exhausted gases and noxes in 
atmosphere; uncontrolled emissions of volatile organic compounds in atmosphere; 
unsatisfactory industrial monitoring - especially related to gases emissions in atmosphere. 
In the industrial area of Targoviste, a major importance is given to the air-pollution due 
to industrial processes, especially as a result of waste smokes, exhausted gases, powders and 
volatile organic compounds. Beside those, the heavy rode traffic fully contributes to the air-
pollution. Even if in the last decade a numerous series of measurements were made and some 
actions were performed for reducing the air-pollution, this process imposes permanently 
monitoring and improvement.  
Having in view the presented aspects, this work is trying to emphasize some trends 
concerning the air pollution level in the industrial area of Targoviste city, proposing also 
different models. The models can be useful for estimating the level of the pollution on the 
 environment in near future and can become important instruments for appreciating the effects 
of the pollution on the environment. 
 
MATERIALS AND METHODS 
 
In the industrial area of Targoviste two ferrous industrial plants are the main pollutants 
with powders; one enterprise is responsible by the pollution with exhausted gases and another 
one with volatile organic compounds. Closer to the city, in Doicesti village, a power coal-
based plant is the major pollutant with powders and exhausted gases. In fact, it is well known 
that this kind of power plants is one of the most inefficient and polluting generating capacities 
not just in Romania. In Doicesti village there are also other two enterprises responsible by the 
pollution with exhausted gases, powders and volatile organic compounds. In addition, the 
heavy road traffic is one of the main agents of the atmospheric pollution (Gorghiu and 
Nicolescu 2006).  
Three undesired gases in atmosphere - NO2, SO2 and NH3 - were measured and data 
were registered both in Targoviste city and in Doicesti village. A standard method - STAS 
10331-89 (STAS Collection) - was used for collecting the samples in a continuous mode. The 
analyses for the three gases were made spectrophotometrically (NO2 at λ = 550 nm, SO2 at λ 
= 548 nm and NH3 at λ = 450 nm) after the collection in absorption vessels - according to 
STAS 10329-75. 
At the same time, powders in suspension [mg/m3] were analyzed from two different 
locations (inside and outside the city) and determined using the gravimetric method - STAS 
10813-76 (STAS Collection). Filters pre-dimensioned to 0.80-0.85 µm were used for 
collecting the powders. Measurements in Targoviste city were also made for determined the 
concentration of formaldehyde in the air [µg/m3]. 
The period for performing the monitoring process was started in 2000 and ended in 
2005.  
The statistically processing took in calculus the following important points: the daily 
medium concentration values, the maximum and the minimum 24 hours concentration, the 
frequency of the maximum admitted concentration (MAC) and alarm level (AL) outrunning 
and also the annual medium concentration. Due to the fact that more measuring points are 
foreseen for the gases, mediations were made in terms of time and space. 
Regression equations were used to determine the models that express the trends related 
to the air pollution level in the industrial area of Targoviste. Microsoft Office Excel (a spread-
sheet computer program) was chosen - various equations for trend-lines calculation and Trend 
and Linest functions were involved in data processing. In this sense, consequently, linear, 
polynomial, logarithmic, exponential and power equations were tested. The R-squared value 
(the coefficient of determination) was used to reveal how closely the estimated values for the 
trend-lines correspond to the data - a trend-line is most reliable when its R-squared value is 
near 1. 
Trend function returns the values along a linear trend. It has the following syntax 
“TREND(known_y's,known_x's,new_x's,const)” and fits a straight line, using the method of 
least squares, to the arrays known_y's and known_x's. The function returns the y-values along 
that line for the array of specified new_x's. Known_y's is the set of y-values already known in 
the relationship y = mx + b. 
Linest functions calculates the statistics for a line by using the “least squares” method to 
determine a straight line that best fits the data and returns an array that describes the line. It 
 has the following syntax “LINEST(known_y's,known_x's,const,stats)” where the arguments 
have the same meaning as above. The equation for the line is also y = mx + b. 
For both functions, having in view the specificity of Microsoft Office Excel, if the array 
known_y's is in a single column, then each column of known_x's is interpreted as a separate 
variable (Microsoft Excel Help Assistance).  
 
RESULTS AND DISCUSSIONS 
 
In general, for the gaseous pollutants (NO2, SO2 and NH3), the level of their presence in 
atmosphere is comparable with that registered in the last years of previous century; practically 
there are not marked overpasses through the maximum admitted (VL) or alarm levels (AL). 
The values of 24 hours NO2 and SO2 medium concentration were under 24 hours MAC values 
for each pollutant and the annual NO2 and SO2 medium concentration were also under annual 
MAC values (NO2 - 0.04 mg/m3 and SO2 - 0.06 mg/m3, according to STAS 12574/87). 
In the last period, the level of NO2 and SO2 in atmosphere decreased continuously. 
However, tones of these gases are still exhausted in the atmosphere. For deducting the best 
model which can estimate the quantity of the gas in the atmosphere, in every case, the form of 
the curve and the R-squared values were analyzed. Tables 1 and 2 present the results obtained 
for each model. 
 
Table 1. Models for estimating the NO2 quantity exhausted in atmosphere in Targoviste area [tones/year] 
Nr. Model Equation R-squared value Interpretation 
1. Linear (Trend and Linest functions) y = -1360.6x + 9122.2 0.8019 
Non-realistic (the slope 
decreases strongly) 
2. Polynomial y = 287.35x
2
 - 
3372.1x + 11804 0.8782 
Non-realistic (the right 
parabolic arc increases 
strongly) 
3. Logarithmic y = -3933.4Ln(x) + 8673.2 0.8408 
Non-realistic (the slope 
decreases strongly) 
4. Exponential y = 11021e-0.3147x 0.8444 Realistic 
5. Power y = 9696.7x-0.8879 0.8430 Realistic 
 
Table 2. Models for estimating the SO2 quantity exhausted in atmosphere in Targoviste area [tones/year] 
Nr. Model Equation R-squared value Interpretation 
1. Linear (Trend and Linest functions) y = -6743.2x + 43671 0.8804 
Non-realistic (the slope 
decreases strongly) 
2. Polynomial y = 1596.9x
2
 - 
17921x + 58575 0.9857 
Non-realistic (the right 
parabolic arc increases 
strongly) 
3. Logarithmic y = -20056Ln(x) + 42062 0.9770 
Non-realistic (the slope 
decreases strongly) 
4. Exponential y = 56233e-0.3486x 0.9124 Realistic 
5. Power y = 48629x-0.9801 0.9049 Realistic 
 
The models conducted to good results - both exponential and power equations are 
offering estimations on a light decreasing of the level of exhausted NO2 and SO2 in 
atmosphere in the following years. This means that the air-quality is about to become better in 
a short time.   
 On the opposite with NO2 and SO2, the NH3 quantity exhausted in the atmosphere 
increased in the last period. The values of 24 hours NH3 medium concentration were under 24 
hours MAC value (0.10 mg/m3, according to STAS 12574/87). In Târgovişte, the daily 
maximum concentration was 0.0646 mg/m3 and the annual medium concentration was 0.0185 
mg/m3. 
In this case, all the designed regression models have offered R-squared values under 
0.25. That is the reason for considering the models as non-realistic. However, it can be 
mentioned the results obtained using Microsoft Excel Trend and Linest functions where the 
increasing of the values seems to be realistic for the next period. Table 3 presents these values. 
   
Table 3. Estimations for the NH3 quantity exhausted in atmosphere in Targoviste area (period 2007 – 2010) 
[tones/year] 
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 
2944 2666 2906 1698 1997 6745 4739 5190 5641 6092 6543 
 
Generally, the values of 24 hours powders in suspension medium concentration were 
over 24 hours MAC value (150 mg/m3). The annual medium concentration was also over the 
MAC value - 75 µg/m3. The trend is decreasing slowly but many efforts are made by the 
industrial enterprises decisional factors for limiting this kind of emissions in the atmosphere.  
 
CONCLUSIONS 
 
One of the main purposes for the environmental protection is represented by the 
possibility to estimate the pollution levels. The predictions can be made based on different 
models, most usual being ones who are using the regression calculus. In this sense, linear, 
polynomial, logarithmic, exponential and power equations can be deducted for expressing the 
trend-lines corresponding to the analyzed environmental data.  
In the industrial area of Targoviste city, the level of NO2 and SO2 in atmosphere 
decreased continuously in the last period. The established models expressed by the 
exponential and power equations give precise estimations on the decreasing of the exhausted 
NO2 and SO2 level in the atmosphere. On the other hand, it can be remarked the increasing of 
the NH3 quantity exhausted in the atmosphere in the following period.  
Finally, the models have to be discussed and related also with the effects on the human 
health. For this reason, the synergetic effect derived from the adsorption processes of the 
noxes which takes place on the powder surfaces are conducting to other kind of dependences 
(Nicolescu et all. 2006).  
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